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WATER-DISPERSIBLE OR WATER-SOLUBLE 
PESTICIDE GRANULES FROM HEAT-ACTIVATED BINDERS 
BACTCCTnnym o f m ^^^^ 

la general, vater-dispersible or water-soluble 
granular condition, are prepared by (1, processea 
involving aqueous (or solvent) spraying and 
subsequent drying such as pan or fluidized bed 
granulation, high intensity mixing, granulation, 
spray drying, or by spraying the active material (or 
solution thereof) upon a preformed carrier or (2) 
processes involving compaction such as briguetting, 
tabletting, and extrusion. 

Japanese Patent Application No. 52/30577 
discloses slow-release agrochemical-urea fertilizers '* 
whxch are formed from liquid or organic solvent 
solutions of agrochemicals, polyoxyethylene nonionic 
surfactants, and urea. 

«r tai !' S ' 4 ' 7 ° 7 ' 287 iS di " Cted t0 the Section of 
certain enzymes from a peroxyacid bleach granulate 
and discloses an improved granulate enzyme 
composition comprising a core of enzyme material and 
a protect ve coating comprising an alkaline buffer 
salt. This patent broadly mentions the term 
•alkylarylethoxylates- among many others as potential 

i no teaching of any of the specific heat-activated 
binders of the instant invention. 

SUMMAPV fflr Tfl? r nrrTTTTn[T 

This invention comprises a low cost, rapid ly 
water-dxspersible or water-soluble pesticidal 
granular composition which is comprised of 
agglomerates consisting essentially, of solid 
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pesticidal particles bound together by solid bridges 
of a water-soluble beat activated binder (HAB). The 
5 granular composition contains at least about 10% 
voids (preferably 20% or greater) and comprises by 
weight based on the total weight of the composition: 
(1) 5 to 95% and preferably 20-80% of 

pesticidal particles or a mixture of 
10 pesticidal particles having a size in the 

range of 1-50 microns or larger if the 
pesticide is water-soluble; in 
combination with or held together by 
solid bridges of 
15 (2) 5 t0 4 ?* Preferably 10-30% of a heat 

activated, water-soluble binder (HAB) 
having one or more components wherein 
said binder meets the following five 
criteria: 

20 . (i) has a nelting point range within 

40-120«C, and preferably 45 to 100-C; 
(ii) has a hydrophile/lipophile balance 
(I&B) of about 14 to 19, preferably 
16-19; 

25 • (lli> ^"olves in mildly-agitated water in 

60 min. or less, preferably 50 min. or 
less; 

(iv) has a melt viscosity of at least about 

200 centipoise <cps); preferably 1,000 
3? c » 8 or greater, and most preferred 

2,000 cps or greater; and 

(v) has a difference of 5"C, and 
preferably 3«C or less between the 
softening point and onset of 

35 solidification; and optionally 

(3) one or more additives selected from the 
group consisting of 
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<*> wicking, physically swelling, or 

gas-producing disintegrants; 
(ii) anti-caking agents; 
<iii) chemical stabilisers; 
(It) co-binders; and 

<*> surfactants (wetting agents or 
dispersants) 

Wll* 4x.per.iM (or oolntion) in „t.r. i, 

I?"""" <"-*"W- eh.aic.Uj. .Uble, 
1M-40M 1cr.no .„«, pI , f . rably ^ 

detott.™ aganmm, np ^ TrTTITTntT 

peoticlalT' ^ 0m °° ap^lJ ' i ■" •■'ioltur.l. 

peoticideo involves their dilution in a solvent or " 

™: oi ™'»'"' a « • »«* t,« MUmi * 5pr :; in9 
et=;:« a5 soiutio0 ° r «■»•—■ 

oxici v ' ' °°" S °' and the 

toxicity ot S01W of Utnl> £0CTOUli involvi 

».t«-..l«bl. or ..t.r-di,p.r,ibl, ,,„„,„ 

™« X. such f.™i. M . 

rI«H ±r ' " ""lies «hioh 

result, in „n.„n ,„ UcM „ of tbe ^ 

Consent*, it i, w .„, ry tn , t , X J 
component, of the formulated product rapidly ,„ d 
completely di„.rs. or diss,!,, ln t h. lil ti 1 .tot 

-tor ST 0n ' 1 ""^ "*»tl« of 

» er-,oluble or »ater-di 5 p.rsibl. or.nuU, involve 
(1) solvent , fI , rin , such „ 

ration technic, or th , „ * » 

!' °" P^efomed. eerrier ,r,„„ les 

" C0BP * Cti °" such » "Mettin, or extrusion 
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Granules prepared by bed or pan granulation are 
generally, sprayable upon dilution with water, while 
5 the impregnated or compacted compositions are usually 
applied dry and mechanically, for example, using 
spreaders. The solvent spraying processes can yield 
granules which are rapidly water-dispersible but are 
expensive, due to the drying step and extensive, 
10 space-consuming equipment required. The granules 

produced from the compaction processes are generally 
slow in water dispersion. Furthermore, both of these 
processes often require specialized technology for 
their operation. 

15 Often it is desirable to use mixtures of two or 

more pesticides of different functions, e.g., a 
mixture of a herbicide and an insecticide, to provide 
broad spectrum control over a variety of weeds and/or' 
undesirable organisms. However, some of the 
20 individual components are physically or chemically 
incompatible as mixtures, especially in long-term 
storage. For example, carbamate insecticides are 
generally unstable in the presence of alkaline 
components. and sulfonylurea herbicides are known to 
25 be ; unstable in the presence of acidic materials. The 
chemical incompatibility can be due to an impurity 
present in the complementary pesticide and not the 
bioactive component itself. For these reasons it 
would be desirable to have a sprayable, formulated 
product consisting of particles or granules wherein 
potentially incompatable, active components are 
physically separated. 

The present invention comprises low cost, 
rapidly water-dispersible or water-soluble granular 
compositions consisting of agglomerates comprised of 
pesticidal particles bonded together by solid bridges 
of the heat-activated binder (HAS). The granules 
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have 10% voids or more, and have a preferred size of 
150 to 4,000 microns. The preferred size of 
5 pesticidal particles is 1 to 50 microns, . especially 
for pesticides with low water-so lability, to promote 
water dispersion, avoid premature settling, and avoid 
nozzle/screen pluggage during tank-mixing or 

10 lllllT 0 * 'V 116 field ' Wat «- Ml «"« P«ticidal 
io particles may be larger. 

The granular compositions of this invention 
display a break-up time of three minutues or less in 
water, good aqueous dispersion properties with a long 
tube sedimentation value of 0.02 ml or less 
15 attrition of 33% or less, and are preferably 

The granules can be comprised of mixtures of 

20 ^compatible (e.g., i„ a conventional granule made by 

because (l) the pesticidal particles can be 
Physically separated from each other via hab bridges; 
and (2) water is not required during 
25 granulation/drying. 

"* ml - i-clud. 
potentiel tajwta of ta^au, PMUclaes „ 

5 n !" ,t ""' 1 * 5 15 " a *>" «t require 

30 epeoLUred tectaolojy. It utilitM „, 41 

...Uebl.. eo-p.ct „oip„nt. Ih , ptoceS! 

retire ext.ui., duet coUection , Y , im „ oc , 

.p.ee-co Mlra ,io, ,» a ezp.» 5i ,e dryin, operation. 

Ih. composition, o£ thie invention „n be 

IZ 57 " VetSl 9I0C «"" * ■ betch or 

ctttamm »de> inelooin, the proceeee, „„«.,„ ,„ 

P""i=l.,, the has pertioies end 
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optional particulate additives are tumbled/mixed and 
heat is applied externally until the granules have 
grown to the desired size, following which the heat 
is shut off and the granules are allowed to cool 
while still tumbling or sitting in a separate 
container; or where (2) the pesticidal particles, 
HAB, and optional particulate additives are intensely 
sheared/mixed such that frictional heat melta the HAB 
thereby effecting granulation following which the 
aggregates are then cooled; or where <3) the 
pesticidal particles and optional particulate 
additives are tumbled/nixed and are sprayed with the 
heat-activated binder which has been pre-heated and 
is in a molten state following which the resulting 
agglomerates are cooled. 

Processes (1) and (3), involving gentle 
tumbling/mixing, can be carried out, e.g. in a heated 
fluidized bed, a heated blender (e.g., paddle or 
ribbon type blenders, vee-blenders , zig-zag blenders, 
Lodige* blenders, Nauta* mixers) or a heated pan or 
drum granulator. Process (3) may not require 
additional heat other than that needed to melt the 
HAB for spraying. Subsequent cooling of the 
resulting agglomerates is done either in or outside 
of the processing vessel. Process (2) involving high 
intensity mixing/shearing can be carried out e.g., in 
Schugi* or turbulator-type vesseis. In Process (1) a 
preferred method of preparing the initial mixture of 
particulates before granulation is to mill the 
pesticidal active plus additives and then mix (e.g., 
via tumbling) with HAB particulates (e.g., of a size 
500-1,000 microns). Separation of pesticides can be 
enhanced and incompatibility then reduced (especially 
when one active is present in minor proportions) by 
forming granules from a particulate premix of the 



WO 91/13546 



PCT/US91/01105 



10 



major active component, HAB, and additives, followed 
by introduction of the minor active component (and 
optionally additional HAB), while the granules are 
hot so as to imbed the second active particulates in 
a HAB layer on the surface of the first granules. 

The term -pesticide- is intended to refer to 
biologically active compositions containing chemicals 
which are effective in killing pests or preventing or 
controlling their growth. These chemicals are 
commonly known as herbicides, fungicides, 
insecticides, nematocides, acaricides, miticides, 
virucides, algicides, bactericides, plant growth 
regulants and their agriculturally suitable salts. 
Preferred are those pesticides that have melting 
points above 80-C; more preferred are pesticides that 
melt above 100-C. The preferred size of the 
pesticidal particles used in this Invention is i to 
20 50 microns. Examples of suitable pesticides are 
listed below in Table 1. 
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' TABLE 1 



Common gfl m 
1 acif luorf ea 



2 asoli 



3 atraaiae 



4 baasulf aroa 
methyl 



5 . beataxoa 



6 bromacil 



ffl'Ptf°C l Chemical jf nTnf 



142-160 



142-144 



175-177 



185-188 



137-139 



158-159 



5-[2-chloro-4- ( trlf luoro 
methyl )pheaoxy]-2-aitro- 
beaaoic acid 

methyl [(4-aminopbeayl)- 
aulfoayl J carbamate 

5-chloro-N-e thy 1-N • - ( l- 
»ithylethyl)-l,3,5- 
triazine-2 , 4 -diamine ' 

2 - [ [ 1 1 ( 4 , 6 -dime thoxy-2 - 
pyrimidiayDamiaol- 
carboay 1 J amino ] sul f ony 1 ] - 
nethyl]beaaoic acid, 
methyl ester 

3-< lnne thyle thyl ) - ( 1H> -2 , 1, 3 
beaxothiadiasia-4 ( 3H ) -one , 
2, 2 -dioxide 

5-bromo-6-nie thyl - 3 - { 1-me thy 1 
propyl) .2 r 4 { Ifl, 3H) pyrimi- 
diaedioae 



7 bromoxyail 194-195 

35 



3 , 5-dibromo-4-hydroxybea*o- 
aitrile 
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Common N w 



8 chloramben 



a*a*l*CJ cheiaifiaJ Bma 

200-201 3-a*ino-2, 5-dichlorobenzoic 
acid 



9 chloriararon 
ethyl 



>100 



X5 



20 



30 



10 chlorozuron 



11 chlorsulfuron 



12 chlortoluron 



25 13 cleaasone 



14 cyanaziae 



15 dazomet 



151-152 



174-178 



147-148 



Oil 



166-167 



104-105 



35 



2 -t [[[( 4-chloro-6-methoxy-2- 
pyr imidiayl ) amino ] carbony 1 ] - 

aniao]sulfoayl]b«n*oic 
acid, ethyl ester 

H ' -(4-<4-chlorophenoxy )- 
phenyl ]H ,N-dime thylure a 

2-chloro-H- [ [ ( 4-metho*y-6- 
methyl-1, 3 , 5-triasln-2-yl)- 
amino ] carbony 1 ] benzene- 
sulfonamide 

H* * - ( 3 -ehloro -4-ma thy lpheayl ) - 
N,9-dinethylurea 

2-[(2 -chlorophenyl )methy 1 J - 

4,4*dia«thyl-3-i«oxa«oli- 
dinone 

2- [ [4-chloro-6- ( ethyl amino ) - 
l»3,5-triazin-2-yl]amino]- 
2 -methylpropaneni trile 

te t rnhydro - 3 , 5 -dime thy 1 -2H- 
1. 3 , 5-thiadiazine-2-thione 
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Common flame 
16 desraediphan 



17 dicaraba 



18 

19 



21 



diehlobeail 
dicfclorprop 



20 dipbaaaaid 



fiipropatryn 



22 diuroa 



23 thiaroeturoa 



120 



ethyl [3-[[(pheaylamiao). 
carbonyl Joxyjpheayl ] . 
carbamate 



114-116 3 , 6-dichloro-2-methoxyheazoic 
acid 

139-145 2,6-dichlorob«a*oaitrile 

U7 - 118 <±) -2-( 2 , 4-dichloropheao*y ) - 
propanoic acid 

134-135 N,H-dimethyl-a-ph«aylbea*ene- 
acatamide 



104-106 



158-159 



>100 



6- { ethyl tfaio -bis ( 1- 

»«thylethyl)-i,3,5- 
tria*iae-2,4-diamiae 

B • -( 3 , 4-dichloroph«ayl ) -N,N- 
dinethylurea 

3- 1 [ I [ ( 4-methoxy-6-methyl- 
1 f 3 , 5- tr ias ia-2 -yl ) amino ] - 
carbonyl J amino J sulfonyl]- 
2-thiopheaecarboxylic acid, 
methyl aster 



35 
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10 



25 



Gmpd» 
24 



25 ftaac 



15 26 



27 fluometuroa 



20 28 fluridone 



29 fomesafen 



30 glyphosate 
30 31 heaaxinone 



M'g»( 0 H acaifiaJ Bams 



>ioo 



156 



151-154 



220-221 



200 

115-117 



2-[ [ t [*M4-mBtho*y-6-methyl- 
If 3,5-triaiine-2-yl)-a- 
»• thylamiao Jcarboayl ]- 
amino ] aulfooyl ] benzoic 
acid, methyl ester 

2 , 3 , 6*trichlorobeax«neacetic 
acid 



133-134 H,N-dimethyl-lT -pheaylurea 

163-164 N,H-diai«thyl-H*-[3-(trifluoro- 
nethyl)pheayl]urea 



l-nethyl-3-phenyl-5-[3-(tri- 
ttw>romethyl)pheayl]- 
4(lH)-pyridinoa« 

5- [ 2 -chloro-4-( tri f laoro- 
me thyl ) pheaoay ] -N- (ma thyl - 
•ulf oayl ) trobeasamide 



(pboaphonome thyl )glyci 



ne 



3 -cyclohaay 1- 6- ( dime thyl - 
amino ) -1-mtthyl-l, 3 , 5- 
triaaine.2 # 4{lH,3H)-dione 
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BO i . Common flanm 

32 iraasamefchabeax 



33 Jjaaxaguin 



34 



imazethapyr 



35 ioxyail 



3« isoprotures 



37 isouron 



38 isoxabea 



>100 



219-222 



172-175 



209 



119-120 



176-179 



6-<4-iaopropyl-4-methyl- 
5-oxo-2-i»idaxolin-2-yl > - 
O-toluic acid, methyl ester 
and 6-(4-i$opropyl-4-methyl- 
5-oxo-2-iaida»olia-2-yl)- 
tt-tolulc acid, nethyl ester 

*-[4, 5-dihydro-4-methyl-4- 
( Imathylethyl) -5-oxo-lH- 

l«idaxol-2-yl]-3-qul2ioline- 
earboxyllc acid 

( A) -2- [ 4 , 5-dihydro-4-me thyl -4- 
( 1-methyle thyl } -5-oxo-lH- 
i»idasol-2-ylJ-5-ethyl- 
3-pyridiatcarboxylic acid 

4-hydroxy-3 , 5-diiodobeaso- 
nitrile 



155-156 H-<4-i«opropylpheayl)-»- - 
dimethylurea 



35 



H ' - [ 5- ( 1, l-di*etfay le thyl ) -3 - 
isoxazolyl ] -N,H-dimethylurea 

[ 3 - ( 1-e thyl -1-me thylpropyl ) - ' 
5-iscxasolyl ] -2 , 6-dimethoxy- 
bensamide 
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Cnpd. 



Common Wfrnjft 



^Pi(°C) Chemical n mf 



39 karbutilate 



176-178 



10 40 leoacil 



15 



30 



41 MCPX 



42 MCPB 



20 43 mefluidide 



44 methabena- 
25 thiasuroa 

45 methaxole 



46 matribuxin 



316-317 



100-115 



100 



183-185 



119-120 



123-124 



125-126 



3 - [ [ ( dine thylaroino ) carbon?! J - 
amino ] phenyl- ( 1 , 1-diae thy 1 - 
ethyl) carbamate 

3- cyelohe*yl-6 ,7 -dlhydro-lH- 
cyclopentapyrimidiae-2 ,4- 
<3H,5H)dione 

(4-chloro-2-nethylph«aoxy) - 
acetic acid 

4- (4-chloro-2-methylphenoxy) - 
butaaoic acid 

K- [ 2 . 4-dine thyl-5- [ [ ( tri- 
t luoroaethyl ) eulf oayl ] - 
amino Jphenyl J ace taaide 

1# 3-dinethyl-3- ( 2-benaothia- 
*olyl)urea 

2-( 3 , 4-dichlorophenyl ) -4- 
methyl-l, 2,4-oaadiasol- 
idine-3,5-dione 

4-araxao-6-( 1, 1-diraethylethyl ) . 
3-(methylthio)-l,2.4- 
triacin-5<4H)-on« 



35 
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Gnpd. 

'■■hi V 



47 raetsulfuron 
methyl 



48 monuroa 

49 aaptalam 

50 nebuxoa 

51 aitralia 

52 aorfluraaon 

53 orynalin 

54 perfluidoae 

55 • phenmedipaam 



14 



a kPt(°C) Chemical W*^ 

163-166 2 -[[[[< 4 -me thoxy-6 -me thy 1 - 

1*3, 5- tr ia*ia-2-y 1 } amino] - 
carbonyl ] amino J sulfonyl J.- 
beazoic acid, methyl ester 

174-175 H • - ( 4-ehloropheayl ) -H,N- 
dimethylurea 



185 



102-103 



151-152 



174-180. 



141-142 



142-144 



143-144 



2- t (1-aaphthaleaylamiao) - 
carboayl ]beaaoic acid 

l-butyl-3 - ( 3 , 4-dichlor or 
pheayl ) -1-methyliirea 

4-{methyl«ul£oayl ) -2 . 6- 
diaitro-N,H-dipropyl- 
aailine 

4-chloro-5-(methylamiao)-2- 
[3-( trlf luoromethyl )pheayl J. 
3{2H)-pyridaaiaoae 

4- { dipropylamiao ) -3 , 5-dinitro- 
benseaesulfoaamide 

l*l,l-trifluoro-M-[2-methyl- 
4- { pheaylsulfoayl Jphenyl ] - 
me thane aul f onamidt 

3- [ (methoxycar.hoayl ) amino } - 
phenyl (3-methylphenyl)- 
carbamate 
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10 



15 



25 



35 



56 piclcraa 



57 



20 60 



proraetrya 



53 proaaraide 



59 propaxiae 



pyrazoa 



61 siduron 



02 ciaaaiae 



53 sulfometnron 
30 methyl 



64 tabuthiuroa 



>215 
(DEC) 

U8-120 



155-156 



212-214 



205-206 



133-138 



225-227 



182-189 



161-164 



4- amiao-3, 5, 6-triehloro-2- 
pyridiatcarboxylic acid 

H,N'-bisU-oethylathylM- 
(me thylthio ) -1, 3 , 5- triaziae- 
2,4-diaaiae 

3 , 5-dichloro-H-<l, l-dimethyl- 
2-propyayl )beazaraide 

6-chloro-H,S ■ -bis ( 1-aethyl- 
athyl ) -1, 3 , 5-trlaziae- 
2,4-diamine 

5- amiao-4-chloro-2-pheayl- 
3<2H)pyridasiaoae 

H~ ( 2 -we thy lcyclohexyl )-H*- 
phaayluraa 

6- chloro-N ,R ■ -diethyl-1, 3 , 5. 
triaaiae-2 , 4-diamiae 

2-[[[t(4,6-diraethyl-2- 

pyrimidiayl ) amino ] car bony 1 ] - 
amiao]sulfoayl]benzoic 
acid, methyl aster 

N-[5-(l, 1-diinethylethyl)- 
1.3.4-tbiadiaxol-2-yl]- 
N f V ' -dinethylurea 
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Qnpd* • 



15 



20 



25 



3b» 



65 terbacil 



.66 terbathyl- 
asiae 

67 terbutrya 



68 , tridopyr 



69 2,4-D 



7Q . 2,4-PB 



71 triaaulfuron 



72 primisulfuron 



175-177 



5-cfaloro-3-(l,l-di»ethyl- 
ethyl ) -6-ae thyl-2 , 4 ( 1H, 3B) - 
pyrimidiaedioae 



177-179 2-(lcit-butylamiao ) -4-chloro- 
6-( ethyl-aaiao ) -*-tr iasiae 



104-105 



148-150 



140 



119-120 



>100 



>100 



35 



H- ( 1 0 1-dimethylethyl ) -H • - 
ethyl-6- (methyl thlp ) -i # 3 # 5 . 
triaziae-2 , 4-di amine 

£ ( 3 , 5 , 6-trlchloro-2-pyri- 
dlayDoxyJacetlc acid 

( 2 , 4-dichloropheaoxy ) acetic 
acid 

4- ( 2 ,4-dichlq r opheaoxy ) - 
butaaoic acid 

(3-<6-mathoxy-4-*«thyl-l,3,5- 
tria*ia-2-yl ) -1- [ 2 - ( 2 - 

chloroethoxy)pheaylsulfoayl] 
urea 

[2-/3-(4, 6-bis(difluoro- 
me thoxypyr imidia- 2 -y 1- 
ureidosuif onyl ) benzoic 
acid oethylaster] 
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74 HC-31I 



15 
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Cmpd. 

Ha^_ fiamaa Vim a.F.f C) OssdsH Sana 

73 >W0 [2-/3-<4,6-bis(difluoro- 

me thoxy ) -pyrioiidia-2 -yl ) - 

ttreidosnironyl) -benzoic acid 
methyloater] 

170-172 [5-pyrawlesuUoaaraide, H-{<4- 
methoxy-6-oiethyl- 
pyrifflldiae-2-y 1 ) -eraino- 
carbonyl ] -4-me thoxy- 
carbony 1-l-me thy 1 - ] 

" 160-162 H-[((4,6-di«etnoxy-2- 

pyrimidiayl ) amino ] carboayl ] - 
3-{ethylaul*onyl)-2- 
pyridiaeaulfonamide 

152-159 2-[l[[(4,6-dinathoxy-2- 

pyrimidiayl ) amino ) carbony 1 ] - 
aniao]aua«onyl]-»,H_ 
diaethyl-3-pyridino- 
carboxamide 



20 

76 

25 



77 204-206 

30 



Methyl 2-[[C[[ 4 -«thoxy-6- 
(methylamlno) -1, 3 , 5-tr iazin- 
2-yl Jamino] carbonyljaroino J- 
sulfonyljbenzoate 



35 



78 carbendazim 



302-307 



methyl 2-benzimidazole- 
carbamate 



WO 91/13546 



PCT/US91/0110S 



.18 



15 



20 



3a 



35 



Cnrpd. 



79 thiuram 



80 dodiae 



10 91 chloroaefe 



82 cymoxaail 

83 captan 

84 folpet 



85 thiophaaate- 
oethyl 



25 86 .thiabaadasoie 



.87 chlorothaloail 



88 dichlbraa 



89 captafol 



a«Pi( 0 Cl QgalcaJ Bane 



146 
136 



178 
177 
195 

304-305 
240-241 

195 

160-161 



tetraethylthiuram disulfide 
a-dodacylguaaidine acetate 



133-13 5 l, 4-dichloro-2 , 5-dimethoxy- 
beaseae 

160-161 2-cyaao-N-ethylcarba»oyl- 
2-aethpxyiminoacetamide 



N-trichloronethylthiotetra- 
Jjydrophthalaaide 

tf-trichloroiaethylthio- 
phthalinide 

Methyl 4,4'-to-paeayleae>. 
W»(3-thioallophaaate) 

2- ( thiaxol-4-yl Jheasinida^ 
sole 

tetrachloroisophtaalo- 
aitrile 

2,6-dichloro-4-iiitroaailiae 

cis-»-tl,l,2,2-tetrachloro- 
«thyl)tfiio]cyclphe X -4- 
ene-1,2- ditarbioximide 
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10 



15 



20 



25 
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35 



Common Ifnnm 

90 iprodioae 



91 vinclosolia 



92 kasuganiycia 



93 triadixn«nol 



94 flutriafol 



95 flttsilasol 



96 hexaconazolft 



97 fanarimpl 



133-136 



108 



202*204 
(DEC) 

121-127 



130 



3-( 3 , 5-dichlorophenyl ) -ff- 
(l-oethylathyD-2,4. 
dioxo-l-iaidasoUdiae 
carboxamide 

3-<3 , 5-dichloropheayl) -5- 
«th«nyl-5-methyl-2,4- 
ozazolidiaedioae 

kasugamycia 



be ta- ( 4 -chloropheaoxy ) -a- 
(I, l-di2n«thylethyl)-l-H- 
1,2, 4-tria*Ql-l-ethaaol 

♦-a- ( 2 - Cluoropheay 1 -a- ( 4- 
fluorophtnyl ) -1H-1, 2 , 4- 
triajQle-i-ethaaol 



52-53 i.[ [bl«(4-f luorophaayl) - 

HC1 201-203 mtthrUilyDaathyi]^ 
l*2,4-tria«ole 



111 



117-119 



( +/- ) -a-butyl -a-(2,4-di 
chlqropheayl ) -1H-1,2 , 4- 
triasole-x-ethanol 

a- ( 2 -chlorooheay 1 ) -a( 4- 
chlorophenyl ) -5-pyri- 
diaamathaaol 
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BACTEBIfTTPKS 



10 



98 oxytetracycliaa 181-182 
dihydrate <x> EC ) 



oxytetracycliae dihydrate 



15 99 hcxathiasox 



20 



100 



oxythioguiaox 



101 diaaochlor 



25 102 cyhexatia 



108-109 



1«-170 



122-123 



245 



trans-5- ( 4-chloropheayl ) -N- 
cyclohexyl-4-nethyl-2-oxo-3 
thiasolidiaecarboxamide 

6-*ethyl-l, 3-dithiolo- 
[2, 3-B]quiaoaolia-2-oae 

bis (p«atachloro-2 , 4-cyclo- 
pentadien-l-yl) 

tricyclohaxyltia hydroxide 



IBgBCTHITffBS 



30 ^ 103 cerbofaraa 



35 



104 



carbaryl 



150-152 



142 



mathylcarbamic acid, ester, 
with 2,3-dihydro-2,2-di- 
methyl-7«beasofuranol 

methylcarbamic acid, ester 
with a-naphthol 
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Cmpd. 



105 thiodicarb 



173-174 



10 



100 d«ltaraethrin 



98-101 



15 



Chemical ff amfl 

dimethyl H,H'-[thiobis- 

(H-aitbyliamo ) carbonyl- 

«?J ]-bis(ethanimido- 
thioate] 

a-cyaao-3-ph9aoxybeaxyl-cis- 
3 - ( 2 , 2-dibromovinyl ) -2 , 2- 
diaathylcyclopropaae 
carboxylate 
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The term "beat-activated binder- refers to any 
surface active material comprised of one or more 
5 components which dissolve rapidly in water, have some 
viscosity near the melting point for tackiness, and 
are, thus capable of acting as a binder when heat is 
applied. At some elevated temperature, the binder 
softens and melts, thereby becoming sticky enough to 
bind the pesticidal particles into granules. A more 
preferred amount of binder used in this invention is 
10-30%. by weight based on the total weight of the 
composition. A more preferred melting point range 
for the binders of this invention is 45«C to 100-C 
15 Examples of suitable heat-activated binders, which' 
are not intended to be limiting, are ethylene 
oxide/propylene oxide copolymers and polyethoxylated 
dinonylphenol. 

The HAB can be a single component or 
20 multi-components which are mixed in the solid state 
• co^melted or co-dissolved. Preferred single 
component HAB -s are ethylene oxide/propylene oxide 
copolymers and polyethoxylated dinonylphenol. 
Specifically preferred single components are block 
25 copolymers of ethylene oxide/propylene oxide, where 
80% is ethylene oxide and 20% is propylene oxide, and 
polyethoxylated dinonylphenol with 150 ethylene oxide 
units. The preferred copolymer has an HLB of 16 and 
a melting point of about 45 to 61-c. The preferred 
30 dinonylphenol derivative has an HLB of about 19 and a 
melting point of about 48 to 63«c. 

The HAB must meet the following five criteria- 
(1) have a melting point range- within 40 to 
120°C; . 

35 (2) be water-soluble with a 

hvdrophile/lipophile balance (HLB) of about 14 to 19; 
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(3) dissolve in mildly-agitated water in 50 
minutes or less; 

(4) have a melt viscosity of at least 200 
cps; and 

(5) have a difference of 5«C or less between 
the softening point and onset of solidification. 

The use of a HAS having a very low melting 
point can lead to caking of the granules, while use 
of a hab having a very high melting point can require 
a temperature sufficiently high so that decomposition 
of the pesticide or other components can occur during 
granulation. 

Surface activity as measured by the critical 
HLB range is necessary to provide good bonding of the 
HAB to pesticidal particles and rapid wetting at the 
onset of bridge dissolution when the granules are 
placed in water. Materials which have too low an HLB 
are not completely water-soluble. 

The dissolution rate in water is very 
important, since factors other than HLB affect 
dissolution, e.g., viscosity of the hydrated HAB and 
its tendency to form a gel-like layer when in contact 
with mildly or non-agitated water. 

The use of a BAB having the specified melt 
viscosity and minimum difference between softening 
and solidification temperatures is necessary so that 
it will be tacky enough to effect agglomeration of 
pesticidal particles near the melting point of the 

HAB . 

Additives, many of which are commonly used in 
conventional granules, may optionally be used in HAB 
granules. Examples include: 

(1) disintegrants which wick in water, 
physically expand, or produce gas to aid break-up of 
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tJie granule.- ^limiting examples of suitable 
dtsintegrants include cross-linked polyvinyl 
5 pyrrolidine, microcrystalline cellulose, cross-linked 
sodium carboxymethyl cellulose, salts of 
polyacrylates of methacrylates, and the combination 
of sodium or potassium bicarbonates or carbonates 
with acids such as citric or fumaric acid, used alone 
or in combination, at levels of up to 30% by weight 
based.cn the total weight of the composition; 

(2) anticaking agents to prevent clumping of 
granules when stored under hot warehouse conditions. 

suitable anticaking agents 
15 include sodium or ammonium phosphates, sodium 

carbonate or bicarbonate, sodium acetate, sodium 
metasilicate, magnesium or zinc sulfates, magnesium 
hydroxide (all optionally as hydrates), and sodium 
alkylsulfosuccinates; 
20 (3) chemical stabilizers to prevent 

decomposition of the active(s) during storage. 
Non-limiting examples of suitable chemical 
stabilizers include alkaline earth or transition 

2S Iron7lf at ^ SUCh " a " nMiu *' ^ Aluminum, and 
25 iron (optionally as hydrates) used at levels of 1-9% 
by weight based on the total weight of the 
composition; 

«3 co-binders to achieve optimized 
Properties such as increased granulation efficiency 
30 or improved anticaking. B p to 50% co-binders such as 
polyethylene glycols, polyethylene oxide, 
polyethoxylated fatty acids or alcohols, hydrated 
inorganics such as sodium silicate, sorbitol, or urea 
may. be used; and 

35 (5) surfactants to improve the speed and 

quality of. wetting and dispersion of the granule upon 
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mixing with water. Often dispersing agents are most 
useful, since the HAB itself has wetting 
5 characteristics. 

Exam P les of Preferred dispersants include 
; • sodium or ammonium salts of sulfonated naphthalene 

! (or methyl naphthalene) -formaldehyde condensates, 

sodium, calcium, or ammonium salts of 
I 10 ligninsulfonates (optionally polyethoxylated) j i 

dialkyl; diolalkynes; sodium taurates; and sodium or 
ammonium salts of maleic anhydride copolymers. 

HAB candidates may be identified by the 
following tests: 

15 <l) the melting point is measured by DSC 

• (Differential Scanning Caloriraetry) at a 5«c/minute 

If heating rate. The onset of the melt should be no 

lower than 40°C; 

(2) The hydrophile/lipophile balance with a 
20 total possible range of 1 to 20 is determined by the 

method Alined in McGurhenn'n aatfltaatta nnfl 
Bnilalffftrn ", 1371 annual, Eagajua; 

(3) The rate of dissolution in water is 
determined by the following procedure: 

25 (a > a sample of the test material 

(0-15 g) is placed in the bottom of 
a glass graduated cylinder with an 
inside diameter of 2.8 cm, 
(b) the cylinder is placed on a steam 

bath (alternately heated externally 
with a stream of hot air near the 
bottom) until the sample is fully 
melted, 

<c> the cylinder is placed on a level 
surface and the sample allowed to 
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solidify upon cooling to 25°C, 
yielding an even layer in the 
bottom, 

<d) water is added (100 tnL at 25 °C) to 
the cylinder and is stirred at 110 
rpm with a rectangular metal or 
plastic paddle having a thickness 
of 1.5 mm, a width of 18 mm, and a 
height of 16.5 mm so that the 
bottom of the paddle is 48 cm above 
the surface of the solidified 
sample, and 
(e) the time, for complete dissolution 
of the sample is noted; 
<4> The viscosity at the softening point is 
calculated using an Arrhenius plot (Ln viscosity vs 
1/T). 

The plot is derived from experimental viscosity 
measurements vs temperature using a rotational 
viscometer operated at a shear rate of 1.16 sec" 1 . 
Viscosity measurements are taken over at least a 30«C 
temperature range whose minimum temperature is within 
X»C of the softening point as measured by DSC. 

Another requirement of the melt behavior of RAB 
candidates is that the onset of softening in the 
heating curve differs by 5«C or less from the onset 
of solidification in the consecutive cooling curve. 
This parameter is measured using a differential 
scanning calorimeter (e.g., Du Pont Instruments 1090 
Thermal Analyser with model 910 DSC module). One to 
three milligrams of sample is typically used in a 
hermetically-sealed coated aluminum pan. The heating 
curve endotherm is observed at 5«»C/minute, while the 
cooling curve exotherm is observed at l'C/rainute. 
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Typically a sample is heated from 25«C to 100»C to 
120»C and then allowed to cool back to 25°C. it 
should be noted that a given HAB can exhibit a broad 
melting behavior (usually 12 to 16»C from softening 
to full melt). 

Granules of this invention have at least 10% 
voids and preferably at least 20%. The upper limit 
of voids is set by the fragility (high attrition) of 
the granule. Determination of voidage is 
accomplished by pycnometer measurements of the 
starting premix powder and the final HAB granules, 
using a paraffin oil. Alternately, helium 
15 porosimetry may be used. Voids are important to 

speed penetration of water into the granule and thus 
aid break-up in the mix tank. 

The granules also exhibit break-up times in 
water of less than 3 minutes and preferably less than 
20 2. Break-up time is measured by adding a sample of 
the granules (0.5 g, 250 to 1410 microns) to a 100 mL 
graduated cylinder [internal height after stoppering 
is 22.5 cm; l.D. is 28 mm] containing 90 mL of 
distilled water at 25»C, following which the cylinder 
25 is clamped in the center, stoppered, and rotated 
about the center at 8 rpm until the sample is 
completely broken up in the water. 

Formation of a high quality aqueous dispersion 
is also a desirable property and is determined by the 
30 long tube sedimentation test in U.S. 3,920,442 (Col. 
9, lines 1 to 39). Acceptable values correspond to 
0.02 mL, preferably 0.01 mL of solids after 5 minutes 
of settling. 

The granules should exhibit low attrition 
35 characteristics which can be determined by the 

attrition test in U.S. 3,920,442 (Col. 8, lines 5 to 
48). the test is modified to use test samples of the 
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commercial granule size (e.g., 250 to 1410 microns). 
Attrition values of less than 40% and preferably less 
than 30% are acceptable. 

The granules should also resist caking. This 
property is determined by taping a stainless steel 
disc (0.9 mm thick x 51 ram diameter) flush with the 
bottom of a glass cylinder (46.5 mm i.d. x 75 mm 
length z 51 mm thickness) following which the 
granular sample (20 g) is delivered to the cylinder 
assembly; and leveled, and a second stainless steel 
disc (0.9 mm thick. x 44.5 mm diameter) is placed on 
the top of the granules. 
15 A 400. g weight (45 mm diameter or less) is then 

Placed on top of the inner disc, and the entire 
assembly is placed in an oven for 100 hours at 45°C 
(preferably 55»C) following which the assembly is 
removed from the oven, the weight removed, and the 
20 sample allowed to cool to room temperature. The 

bottom disc is then detached and if the sample flows 
out of the cylinder, the resistance to caking is 
excellent, and if the sample remains in the cylinder, 
the cake is removed, placed onto a flat surface and a 
25 penetrometer is used with a single-edged razor to 
measure the minimum force necessary to cleave the 
cake. 

Cakes requiring. a force of less than 100 g, and 
preferably less than 5 g are acceptable. 

The following examples are presented to 
illustrate, but not to restrict, this invention. 
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B efinitionri of Hmgdisnta 1n fl Tmwr1 - 7 

aaoB Identity' 



Macol* DHP 150 
(Mazer Chemicals) 



10 



15 



polyethylated dinonylphenol 
(150 ethylene oxide units) 

Men? hsiiagiat: 

• melting point - softening 
point 48»C; finish 63«C 

• difference between 
softening point and onset 
of solidification - 2»C 

• melt viscosity - about 
1,900 cps at softening 
point 



20 



Pluronic® F10B 
(BASF) 



25 



Dissolution Fatft: 19 minutes 
HLfi: 19 

ethylene oxide/propylene 
oxide block copolymer with 
80* ethylene oxide and 20% 
propylene oxide units 



Melt; hah^ v ^ nr . 

• melting point - softening 
point 45«C; finish 61*C 

* difference between 
softening point and onset 
of solidification - 0°C 
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10 



Hodag» £100 
15 (Hodag Chemical Corp.) 



20 



25 



30' 



30 



Identity 

• melt viscosity: at 
softening point about 
26,500 centipoises (cps) 

Pi S8Q lilt ion Hnt&: 50 minutes 
ffltfi: 16 

a 100 mole ethoxylate of 
nonylphenol 

Melt hfthav^ T . 

• melting point - softening 
point 40°C; 

finish point 64 «C 

• difference between 
softening point and onset 
of solidification - o°c 

• melt viscosity at 
softening point - 1,100 
cps 

Dissolution Raff: 20 minutes 
HLfi: 19 
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Pa roe 



5 Iconol® OP-40 
(BASF) 



Identify 



a 40 mole ethoxylate of 
octylphenol 



10 



15 



20 



25 



Polyplasdone* XL- 10 
(GAP) 

Avicel* PH-105 
(FHC) 



Melt? hgjyaziax: 

* melting point - softening 
point - 40 °C; 

finish • 55°C 

* difference between 
softening point and onset 
of Solidification - 3«c 

* viscosity at softening 
point about 700 cps 

18 minutes 

BLR: 18 

Cross-linked polyvinyl 
pyrrolidine 

microcrystalline cellulose 



3Q 



AC-DI-SOL® 
(FMC) 

Morvet® D425 
(Desoto) 



Morwet® EFW 
35 (Desoto) 



Cross-linked sodium 
carboxymethyl cellulose 

sodium napthalene sulfonate 
formaldehyde condensate 

sodium alkyl naphthalene 
sulfonate 



WO 91/13546 



PCT/US91/01105 



32 



■Bams 



Lignosol® TSF 
(Reed) 



Identity 



ammonium lignosulfonate 



Monawet® MB100 
(Hons) 

10 

Aerosol® A196 
(Amer. Cy. ) 



15 Explotab® 

(Edward Mendel 1 Co.) 

Triton® AG-120 
(R & H) 
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Triton® X-120 
(R & H) 



sodium dibutylsulfosuccinate 



sodium dicyclohexylsulfo- 
succinate (+ 15* sodium 
benzoate) 

sodium starch glycolate 



polyethoxylated nonyl phenol 
absorbed on silica 

polyethoxylaed nonyl phenol 
absorbed in MgCo 3 



EXAMPLE 1 

All ingredients below (with the exception of 
the Macol®) were mixed and then milled on a high 
intensity rotary shearing mill. The resultant 
mixture was then mixed with Macol® DNP 150 (<840 
microns) to form a preraix for granulation. A 150 g 
portion. of the premix was placed in a fluidized bed 
and heated air was applied to the granules. When the 
temperature of the granules reached 70°c (about 12 
minutes ) : the heat was shut off and the granules 
allowed to cool while still fluidized by unheated 
air. A 70% yield of a 250 to 1410 micron spherical 
granules was realized. The premix formulation and 
resulting properties of the granules are given below. 
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75.0 sec 



5 weight Pftrnent 

Chlorsulfuron 75.0 
Macol* DNP150 10.0 
Anhydrous MgS0 4 6.0 

Polyplasdone® XL-10 + 9.0 
10 Impurities 

ProMrt-len of Sxanulaa ltllf;rr> ^ > 
% Attrition 2 1.0\ 
25°C Break-up Time 
!5 in water 

OC Break-up Time 

in water 102 .o sec 

25°C Break-up Time - 
in 28-0-0 Liquid 
20 Fertiliser 2 14.0 sec 

55»C Caking 0 . 0 g 

Long Tube 

Sedimentation Trace 

Long Tube 
25 . Sedimentation 

(X wk/55oc) . 003 

Assay (% chlor- 
sulfuron) Control 72.9% 
1 wk/55'C 70.0% 



EXAMPLE,. I 

Example 1 was repeated except that the preroix 
without binder was hammer-milled. 
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Premix, formulation Emnala i 

5 Chioxsulfuroh Tech (%) 77 

Macol* DNP150 (%) 10 

MgS04»7H 2 0 (%) 3 

2nS0 4 «7H 2 6 (%) 3 

Polyplasdone* XL-10 (%) 7 
10 Avicel« PH-105 (%) 
AC-DI-SOL* (%) 

Premix Charge (6M) 1934 

Conversion (%) 73 

Attrition (%) 2g 

15 Long tube sedimentation 0.002 

Long tube sedimentation 

(1 wk/55»C) o.002 

25»C H 2 0 Break-up (sec) 83 

0«C H 2 0 Break-up (sec) 107 

20 259C 28-0- Break-up (sec) 250 

55«?C Caking (GM Force) 0 

EXAMPT.R 3 

Approximately 73.84 g o£ 2,4-D, Na salt and 
25 1.16 g of 2-tCH-(4-aethoxy-6-methyl-l f 3,5-tria2in- 
2-yl)-N-methylamino]cerbonyl] amino) sulf onyljbensoic 
acid, methyl ester, Na salt were milled together as 
in Example l. This material was then blended with 25 
g bX Macol© DKP-150 <<840 microns). The mixture was 
30 then added to a laboratory double cone blender and 
heated with a heat gun to 77»c, whereupon granulation 
was observed. The heat was removed and the granules 
allowed. to cool to 50«C then removed from the 
blender. Approximately 97.3 g were recovered with • 
35 88.3% being between 250 and 1410 microns in size. 
The physical properties of the granules were: long 
tube sedimentation (5 minute reading) 0 ml, 
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attrition-33.7%, break-up time in 25°C water-2.17 
minutes and bulk density-0.50 g/ml. 
5 The granules exhibited good chemical stability 

upon aging, also with no loss of the above physical 
properties. 

EXAMPLE 4 

Approximately 72.86 g 2,4-D, Na salt, 1.14 g of 

10 2-[[»-(4-methoxy-6-methyl-l,3,5-tria3in-2-yl)- 

N-methylamino]carbonyl) amino]sulfonyl]bensoic acid, 
methyl ester, Ha salt and 1 g NaHC0 3 were milled 
together as in Example 4. This mixture was then 
blended with 25 g Macbl® 0HP-15O <<840 microns). The 

15 procedure of Example 3 was then followed to produce 
granules. Approximately 93.4 g were recovered with 
90.9% being between 250 and 1410 microns. The 
physical properties of the as made granules were: 
long tube sedimentation (5 minute reading) -trace, 

20 bulk density-0.5 g/ml, attrition 37.5%, and break-up 
time in 25»C water-2.18 minutes. The properties 
after aging at 45«C for 3 weeks were: long tube 
sedimentation (5 minute reading) -trace, bulk 
density-0.5 g/ml, attrition-36.8%, break-up time in 

25 25»c water-2.19 minutes. As in Example 3, these 
granules also maintained good chemical stability on 
aging. 

30 Approximately 1480 g methabensthiasuron, 9.80 g 

ammonium salt of chlorsulfuron (technical), 5.16 g 
Sellogen® HR, 6.88 g Petro® D425, 12.90 g diammonium 
hydrogen phosphate, 137.26 g kaolin clay, 40 g MgS0 4 , 
and 48 g Polyplasdone® XL-10 were milled in an ACM 

35 mill at 90 g/min feed rate, rotor speed of U,000 

rpms, classifier speed of 6,000 rpms and as air flow 
of 50 cfm. Approximately 1643 g of milled material 



WO. 91/13546 



PCT/US91/01105 



36 

was recovered from the mill. Three. 600 g batches 
were granulated in a laboratory 2.2 liter vee blender 
5 by combining 522 g of the milled material and 78 g of 
less than 500 micron Pluronic® F108. This material 
was blended and heated as in Example 3 to 70 e C when 
granulation was observed. The heat was removed and 
the granules cooled to 45°C before removing from the 

10 blender », Approximately 1787 g of granules were 

recovered from the blender with 88.7* being between 
250 to 1410 microns in size. The physical properties 
of the granules were: long tube sedimentation (5 
minute reading) -0.015 ml, break-up time in 25«C 

15 water-l.JO minutes, bulk density-0.5 g/ml, and 

attritibn-11.9%. This material passed both the 45*C 
and 55 °C caking test. 

EXAMPLE 6 

20 The following were hammer-milled: 

86.9% Na 2,4-D tech (83* assay as acid) 
1.3% 2- [ [H- ( 4-methoxy- 6-methy 1-1 ,3,5- 
triaa.ine-2-yl)-K-methylamino]carbonyn- 
aminolsulfonyl] benzoic acid, methyl ester, 
25 . Ha sal * <"% »«say as- the free sulfonylurea) 

5 .9% Morwet* D42S 
5.9% Morwet® BPW ! 
The resulting premix was continuously auger fed 
[62 g/min.] to a 35.6 cm diameter disc agglomerator 
30 <56« angle with horizontal) rotating at 30 rpm. 

Molten Macol® DNP-150 (95*0 was sprayed continuously 
(23 g/minute) onto the premix in the agglomerator 
using an external mix, air-atomizing, spray nozzle. 
The Macol® comprised 2S-30* of the total mass of 
35 resulting granules. A yield of 61% of 1410 to 1680 
micron granules was obtained. The granules had an 
attrition of 39%, a long tube sedimentation of 
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0 mL, and a break-up time in 25°C water of 150 
seconds . 



EXAMPLE 7 

The preraix of Example 1 was metered 
continuously to a 2 liter capacity stainless steel 
drum (10 cm high x 12 cm diameter) which was rotated 
at 34 rpm at a 30« angle with the horizontal. The 
bed of premix on the drum was maintained at 70-77 «c 
by heating the external wall of the drum with an • 
infrared lamp. Approximately 89% of granules exiting 
the drum were 250 to 1410 microns in size. These 
15 granules had a long tube sedimentation of 0.01 ml, an 
attrition of 40%, and a break-up time of 64 seconds 
in 25°C water. 
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EXAMPLE 8 

A premix of 20 g of sodium 2,4D (84% assay), 
0.5 g 2-[[N-(4-methoxy-6-methyl-l,3,5-triazin- 
2-yl)-n-methylamino]carbonyl]amino]sulfonyl]benzoic 
acid, methyl ester, Na salt (91% assay), and 3.S g of 
Macnl® DNP-150 were milled as in Example 1 for two 
25 minutes. .The Rustless contents were then screened, 
revealing that 61% of the granules produced were in 
the 149 to 840 micron range and 89% in the 74 to 840 
micron range. The long tube sedimentation of the 
granules in the latter size range was 0 ml, the 
30. break-up time in 25<»C water was 90 seconds, and the 
attrition was 40%. There was 0% decomposition of 
either active after aging 1 week and 3% decomposition 
of the sulfonylurea after 2 weeks at 55 °C. 
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Approximately 100 g of premix was made by 
S combining the following ingredients: 

Chlorsulfuron technical 78.5 g 

Macol® DNP-150 12 . 0 g 
ZnSO 4 -7H 2 0 2<0 g 

MgSO 4 .7H 2 0 2 . 0 g 

10 Ac-Di-Sol« 2 . 7S g 

Avicel* PH-105 2.75 g 

The premix was milled as in Example 1 to a 
powder which, was then placed in a fluid bed 
15 granulatorand fluidi zed with hot air. The bed was 
gradually heated to 70«C (9-10 minutes) . The 
granules, formed as the binder softened. The heat was- 
removed and the granules were allowed to cool while 
fluidizatlon was continued. After cooling, the 
20 granulated product was sieved. Approximately 76 g of 
granules were recovered in the 250 to 1410 micron 
size range- which exhibited the following properties. 
Break-up Time in 25«C 8 1 seconds 

Water 

25 Caking (1 day/53»C/3.5 Kg/cm*) none 

Assay oii sample stored 1 week 74.4% 
•'at -6»C 

■ 

Assay on sample stored 1 week 75.8% 
at 55°C 

30' Long Tube Sedimentation 

(before and after aging) 0.005 mL 

Attrition 12% 
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100 g of a premix was prepared by combining: 
Chlorsulfuron technical 77.0 g 

Hodag® B-100 10 ' 0 g 

Anhydrous sodium carbonate 2.0 g 

Polypi asdone® XL-10 2 .o g 

Sodium acetate trihydrate 2.75 g 



The premix was milled and granulated as 
described in Example 9. Approximately 60 g of 250 to 
1410 micron granules were recovered. Break-up times 
in 25«C water averaged 91 seconds. There was no 
15 caking after 4 days at 55 °C. 



EXAMPLE U 

100 g of a premix was prepared by combining: 

Chlorsulfuron technical 77.0 g 

20 Iconol® OP-40 10 . 0 g 

Anhydrous sodium carbonate 6.0 g 

Polyplasdone® XL-IO 7.0 g 

Sodium acetate trihydrate 2.75 g 



25 



30. 



The premix was milled and granulated as 
described in Example 9. Approximately 57 g of 250 to 
1410 micron granules were obtained. The break-up 
time in 25»C water was 69 seconds. There was no 
caking after 4 days at 55'C. Attrition was 34%. 

EXAMPT.g 1? 

100 g of a premix was prepared by combining: 
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Benzoic Acid, 2-[[.(4-ethoxy-6- 

methylamino-l> 3 , 5-triazin- 

2-yl) aminocarbonylj amino- 

sulfonyl J methyl ester 77.0 g 

Hodag® E-100 10.0 g 

Anhydrous MgS0 4 6 .0 g 

Polypiasdone* XL-10 7.0 g 



The premix was milled and granulated as 
described in Example 9.. Approximately 59 g of 250 to 
1410 micron granules were obtained. The break-up 
time in ,25°C water. was 90 seconds. The granules did 
15 npt cake after 4 days at 55«C. Attrition was 28% and 
long tube sedimentation was 0.005 ml. Chemical 
stability was excellent. 



The granulation procedure of Example 5 was 



repeated, using the following ingredients in the 
premix: 

methabenzthiazuron 1460 g 
Chlorsulfuron tech. io g 
25 . Pluronic® P108 240 g 

. MgS0 4 10 g 

ZnS04«7H 2 t)- 9Q g 

Morwet« D-425 50 g 

Avicel* Ph-105 140 g 

30- 

The resulting granules (250 to 1410 microns) 
were produced in 83% yield and had the' following 
properties: long tube sedimentation-0.015 ml, 
caking-100 g at 45»C, break-up time in 25'C water-90 
35 seconds.- and attrition-10%. 
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What is claimed is: 

1. A granular composition which comprises by 
weight based on the total weight of the composition: 
5 to 95% of pesticidal particles in combination with 
5 to 40% of a water-soluble heat activated binder 
having a melting point range within 40« to I20»c a 
difference of less than 5-c between the softening 
point and the onset of solidification, a hydrophile/ 
lipophile balance of about 14 to 19, a dissolution 
time of not greater than about 50 minutes; and a melt 
viscosity of at least about 200 cps; and optionally 
at least one additive selected from the group 
consisting of 

(i> wicking, physically swelling, or 
gas-producing disintegrants; 
20 < u > anti-caking agents; and 

(iii) chemical stabilisers; and 

(iv) surfactants (wetting or dispersants) . 
agents and mixtures of the foregoing. 

25 2t A composition of Claim 1 comprising by 

total weight 20 to 80% of pesticidal particles, and 
10 to 30% of the heat activated binder. 
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3. The composition of Claim 1 wherein the 
difference between the softening point and the onset 
of solidification is less than 3»C. 

4. The composition of Claim 2 wherein the 
difference between the softening point and the onset 

35 of solidification is less than 3«c. 
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5. The composition of Claim 1 wherein the 
melting point range is 45-100°C. 

5 

6". The composition of Claim 2 wherein the 
melting point range is 45-.100°C. 

7. The composition of Claim 3 wherein the 
10 melting point range is 45-ioo°c. 

8. . The composition of Claim 2 wherein the 
hydrophile/lipophile balance is in the range of 16-19. 

15 . 9. Wafcer-dispersible or water- 

soluble pesticidal granules which contain at least 
about 10% voids and comprise agglomerates having a 
sise in the range 150 to 4,000 microns which 
agglomerates are comprised of pesticidal particles 

20 having a size in the range of 1 to 50 microns in 
diameter, bonded together by solid bridges of a 
water-soluble heat-activated binder as described in 
Claim 1. 

25 lp. The granules of Claim 9 which contain at 

least about 20% voids. 

il\ The granules of Claim 10 which contain at 
least about 20% voids and the binder of Claim 2. 

12. The granules of Claim 11 which contain 
the binder of Claim 8. 
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